It is obvious that the results of the ANA test should be reproducible and in agreement with the results of other laboratories. Therefore I shall also discuss the use of standards and the need for quality control in this article.
firms, but the reproducibility of the nuclear substrate, the conjugate, and other variables should be controlled daily by the use of a control serum which has been related to the WHO standard preparation for ANA of the homogeneous type. Since many sera contain mixtures of different ANA, the results of routine tests are best expressed in titres or expressions of the intensity of fluorescence. The ANA test using the immunofluorescence technique should be used as a screening method for other tests allowing a more defined interpretation of the ANA.
Each laboratory should individually determine the border between positive and negative results. Therefore about 200 sera from local healthy controls equally distributed over sex and age, and 100 sera from local patients with definite SLE should be tested. Since the local clinicians should become acquainted with this border it should rarely be changed. Finally each laboratory should participate regularly in national and international quality control rounds, where sera known to be difficult to interpret are tested. The judgement of the organisers of these rounds should stimulate improvements in the participating laboratories.
(Ann Rheum Dis 1996;55: [723] [724] [725] [726] [727] In this article I shall try to describe problems which might arise when performing the immunofluorescence technique (IFI) for demonstrating antinuclear antibodies (ANA) in a normal routine laboratory for clinical immunology. It is not the purpose to describe "the ideal or optimal method" since most variations on the method originally described by Holborow et al ' and Friou' are of minor importance. Those who are setting up a new laboratory and want to install the immunofluorescence technique for ANA determination in a modern way are referred to the recent article by Humbel.3 It is obvious that the results of the ANA test should be reproducible and in agreement with the results of other laboratories. Therefore I shall also discuss the use of standards and the need for quality control in this article.
Whatever method used, the purpose of ANA determination is generally to screen patients suspected from generalised autoimmune diseases, that is, systemic lupus erythematosus (SLE), rheumatoid arthritis, Sjogren' s syndrome, scleroderma, polymyositis, or mixed connective tissue disease. Clinical and paraclinical studies are needed to reach a definitive diagnosis. In the ideal situation nearly all SLE patients are ANA-positive and nearly all healthy subjects ANA-negative. Therefore I shall also discuss the way to decide which ANA titre should be considered positive and which negative. anti-nRNP, anti-Ro(SS-A), anti-La(SS-B),
anti-topoisomerase I (Scl 70), or anti-Jo .
Only the discrete speckled pattern of nuclear 1 --
observation should lead to the performance of
cells, which enables antibodies to centromeres It is evident that the daily use of a standard preparation leads to an increase in reproducibility in a particular laboratory: all the results of one day should be corrected if the standard serum shows up to a twofold aberration in the regular titre of this serum, and all results of the day should be abandoned and the tests repeated if the aberration is more than twofold. It is open to discussion whether the results of all ANA determinations in a routine laboratory should be expressed in titres or in IU mF'. If all sera to be tested only had ANA of the homogeneous type the answer would be simple since expression in IU ml-' would decrease the variability between the results of different laboratories. The figure, taken from a study by the Dutch working group on standardisation of rheumatoid serology, shows an example of the decrease of interlaboratory variations if the results of an ANA determination of the homogeneous type were expressed in IU ml-' instead of titres."
Unfortunately in daily practise not all ANA are of the homogeneous type. It would be confusing for a clinician if one result of an ANA determination was expressed in IU/ml and another in a titre. In conclusion, therefore, it is recommended to use the ANA standard for the homogeneous type to standardize the positive control serum in a laboratory, but to express the routine results in a titre or as the intensity of the fluorescence at a certain dilution.
Besides the quantitative international standard for ANA of the homogeneous type, prepared and distributed under the auspices of the WHO, qualitative reference sera for some other types of ANA also exist. These reference sera were made available by the American Arthritis Foundation, together with the Centers for Disease Control (CDC). The types of nuclear fluorescence which they distinguish are: ANA speckled (AF/CDC 3), ANA nucleo- Steps of a twofold dilution series
Results found by 11 laboratories testing serum for antinuclear antibodies (homogeneous) on HEp2 cells on two occasions: top, expressed as titres; bottom, expressed as IU ml'. lar (AF/CDC 6), and ANA centromere (AF/CDC 8). With these standards laboratories can check their local standards for these types of nuclear fluorescence. The IUIS/ WHO/ILAR subcommittee for ANA standardisation considers these reference preparations to be of great importance. Further details and indications how they can be obtained were recently mentioned." 1214
Determination of the border between positive and negative All normal healthy individuals have ANA. This becomes evident when you observe the results of your own serum in a 1:10 dilution in the western blotting technique with nuclear antigens. Since not all healthy individuals are as normal as you are, it is generally accepted that a certain test should give negative results in at least 95% ofhealthy normal controls. This can easily be achieved by increasing the dilution to be considered as the border between positive and negative.
On the other hand, we want nearly all sera from SLE patients to give positive results. If the diagnosis of SLE was based on the presence of ANA, like that of the mixed connective tissue disease on the presence of anti-nRNP, this would never be a problem. Fortunately this is not the case. Now the border dilution between positive and negative has to be chosen at the dilution at which at least 95% of the patients with definite SLE (ANA thus not forming a part of the criteria) is ANA positive.
It is evident that the two above paragraphs in fact discussed the terms diagnostic "specificity" (per cent negative controls) and "sensitivity" (per cent positive patients). Both these figures should be as high as possible.
A complication is the well known fact that ANA are far more frequent in healthy females than in healthy males and in elderly females than in young females. The border dilution should therefore certainly not accept positive healthy young boys and be less stringent on healthy old women.
Finally, it should be kept in mind that the border dilution settled in one laboratory referring to a certain population cannot be copied for another laboratory which not only serves another population but also performs the ANA test and readings in a somewhat different way. Fritzler et al,'5 indicating that in their hands a 1:40 dilution of the patients serum is optimal for screening for ANA on HEp-2 cells, underlined the fact that due to interlaboratory variations in the test conditions this border has no general validity.
In practice the following method for the determination of the border between positive and negative ANA test results is advocated:
Ask your local blood bank for sera from normal donors. These sera should represent 10 samples of males between 20 and 24 years of age, 10 between 25 and 29, etc, up to 60-65 years. To these 90 sera should then be added 90 sera from female donors of the same age groups. The border dilution preferably allows negative results in over 99% of the males and over 95% of the females under 45 years of age. Assemble the names of the clinicians who referred 200 sera to your laboratory for ANA determination and where the result was in your opinion positive. Ask these clinicians to complete a questionnaire according to the revised criteria for SLE."6 The sera from the patients fulfilling three of the first nine non-serological criteria can now be used to settle your border dilution for the ANA test. If the number of sera fulfilling the SLE criteria is less than 100, the study should be extended. Finally the choice of the border dilution should result in an ANA positivity of at least 95% of the patients with definite SLE.
When performing ANA determinations in a routine setting, it is of the utmost importance to realise that the test is mainly meant as a screening method before other more defined serological tests are performed. Patients with definite SLE who are ANA-negative exist, but if you find them in over 0.5% it is recommended that you restudy the method even though, as stated above, statistically 5% is acceptable. On the other hand you should inform your clinicians that a positive ANA test in a woman over 60 is not alarming, in contrast to positive result in a boy.
Each laboratory is a unique setting. This means that each laboratory, possibly together with the referring clinicians, should have its own policy on the performance of the test and the choice of the border between positive and negative results.
Participation in rounds for quality control It is evident that the laboratory should be well equipped and that the rules for good laboratory practice (GLP) are respected. A protocol should indicate that each major change in the performance of the method, that is, a new cell line as substrate, another conjugate, another microscope, but also a new technician or a move to another building, should lead to intensification of quality control activities along the lines given above.
Of the greatest importance is regular participation (at a minimum once in the six months) in quality control rounds organised by external organisations. Such organisations will ask your laboratory to examine some known positive sera (sometimes representing hidden dilution series) and negative controls. Sera known to be difficult to interpret should also be included.
If for practical reasons your laboratory cannot participate in such externally organised quality control rounds, it is good to ask a colleague from another department in your organisation or hospital to act as a "fake doctor", sending by external post from time to time "blinded" samples of sera that you provided yourself for this purpose. If this fake doctor also asks difficult questions over the phone or in writing you will learn lessons on how to improve the organisation and quality of your laboratory for routine ANA determination. 
